Ultraviolet light-induced free radical alkylation with 2-propanol or D-ribose, initiated with di-tert-butyl peroxide, of poly
INTRODUCTION
Purines and purine nucleotides have been shown to react photochemically with a variety of organic compounds, like alcohols (1), amines (2) , ethers and acetals (3) . These reactions, which involve free radical intermediates, lead to the substitution of the appropriate group for the H-8 atom of the purine system. The application of these reactions to synthetic polynucleotides and natural biopolymers, i.e. DNA (4, 5) and RNA, might give a clue as for the role that purines play in photochemical and free radical transformations, and in the subsequent biological effects. It is noteworthy that uracil and its derivatives also react photochemically with some organic compounds, e.g. alcohols,
to yield the corresponding 6-substituted-5,6-dihydro-uracils (6) (7) (8) . These reactions can further be utilized to extend the use of photochemistry as a probe of polynucleotide structure and interaction. The photoproducts can thus serve as suitable substrates for the study of structure-function relationship, e.g. in their behavior towards enzyme action.
Initially, we were concerned whether the phosphodiester bonds of the modified nucleotides are split by the appropriate enzyme in comparable rates to those of the non-modified moieties (9) (10) (11) (12) . The present publication includes The irradiated mixture, which was placed in a 1 cm path-length Pyrex cell (at a distance of 15-20 cm), consisted of a solution of the polynucleotide and the radioactive material in a mixture of buffer or water and tert-butanol (3:1).
Samples were irradiated for 6-12 hr, and the photoinitiator, (Bu 0) 2 (Ado-5'-P) (1.5 g), water (150 ml), and (B^O). (6 portions of 5 ml each were introduced at 24 hrintervals) was irradiated (Pyrex filter) at room temperature under nitrogen for 168 hr.Progress of the reaction was followed qualitatively by tic on cellulose plates using solvent system C. Following irradiation, the solvent was removed under reduced pressure -and the residue was chromatographed on Dowex-2 ion exchanger column (30x1.4 cm). Nucleotides were eluted with a linear gradient of 500 ml each of 0.01 M and 1 M NH.HCO,. Sugars and uncharged irradiation products were eluted with the front and the nucleotides with 0.6 M NH.HCOj. The nucleotidic solution was lyophilized and the residue was UpGp. This indicates that pancreatic RNase ruptures the phosphodiester bond of the 6-q-hydroxyisopropyl-5,6-dihydro Urd-2'(3')-P moieties despite the presence of a sizable group at C-6 of the pyrimidine system and, therefore, digests the modified poly(U 2 _G) (16) (17) (18) . It is noteworthy, that 6-hydroxy-5,6-dihydro-Urd-2':3'-P was cleaved by the RNase, while the corresponding uridine cyclobutane dimer was not (12) .
The T 2 -RNase digestion of the irradiated poly(A) and 2-propanol resulted in Ado-2'(3')-P and 8-q-hydroxyisopropyl Ado-2':3'-P. These results indicate that splitting of the phosphodiester bond of 2-propanol-modified Ado-2'(3')-P moieties stops at the cyclization step under the conditions described.
The T,-RNase digestion of D-ribose-modified poly(A) resulted, however, in a mixture of modified Ado-2':3'-P and the open form of Ado-2' (3')-P.
To summarize, the enzymes which digest the polynucleotides split the phosphodiester bonds of photochemically alkylated moieties of Guo, Ado and Urd;
however, in some cases the cyclic modified mononucleotide results either exclusively or together with the open fora of the mononucleotide.
